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Background: It is widely accepted that exemplary surgical care involves a surgeon’s involvement in the preoperative,
perioperative, and postoperative periods. In an era of ever-expanding therapeutic modalities available to the vascular
surgeon, it is important that trainees gain experience in preoperative decision-making and how this affects a patient’s
operative and postoperative course. The purpose of this study was to define the current experience of residents on a
vascular surgery service regarding the continuity of care they are able to provide for patients and the factors affecting this
experience.
Methods: This prospective cohort study was approved by the Institutional Review Board and conducted at the University
of British Columbia during January 2005. All patients who underwent a vascular procedure at either of the two teaching
hospitals were included. In addition to type of case (emergent, outpatient, inpatient), resident demographic data and
involvement in each patient’s care (preoperative assessment, postoperative daily assessment, and follow-up clinic
assessment) were recorded. Categoric data were analyzed with the 2 test.
Results: The study included 159 cases, of which 65% were elective same-day admission patients, 20% were elective
previously admitted patients; and 15% were emergent. The overall rate of preoperative assessment was 67%, involvement
in the decision to operate, 17%; postoperative assessment on the ward, 79%; and patient follow-up in clinic, 3%. The rate
of complete in-hospital continuity of care (assessing patient pre-op and post-op) was 57%. Emergent cases were associated
with a significantly higher rate of preoperative assessment (92% vs 63%, P < .05). For elective cases admitted before the
day of surgery compared with same-day admission patients, the rates of preoperative assessment (78% vs 58%, P < .05)
and involvement in the decision to operate (16% vs 4%, P < .05) were significantly higher.
Conclusions: The continuity-of-care experiences of vascular trainees are suboptimal. This is especially true for postoper-
ative clinic assessment. Same-day admission surgery accounted for most of the cases and was associated with the poorest
continuity of care. To provide complete surgical training in an era of changing therapeutic modalities and same-day
admission surgery, vascular programs must be creative in structuring training to include adequate ambulatory experience.
(J Vasc Surg 2006;43:999-1003.)The fundamental nature of surgical training has re-
mained unchanged for 75 years.1 Surgical residents func-
tion in hospitals under the supervision of attending sur-
geons, as originally described by Halsted in the early part of
the last century. Despite numerous health-care system,
technologic, and regulatory changes, the basic structure of
our clinical training programs has persisted. Fewer patients
are being admitted before elective surgery, and ambulatory
surgery is now commonplace. As a result, preoperative
decision-making and detection of complications increas-
ingly takes place in ambulatory clinics.
It is widely accepted that exemplary surgical care in-
volves a surgeon’s involvement in the pre-, peri- and post-
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doi:10.1016/j.jvs.2006.01.027operative periods.2-4 It is only through having experience
in realizing the impact of preoperative and intraoperative
decisions on postoperative outcome that surgical trainees
can gain this expertise. The Royal College of Physicians and
Surgeons of Canada (RCPSC) has included continuity of
care in its specialty training requirements for vascular sur-
gery.5 The American Board of Surgery (ABS) also requires
adequate experience in continuity of care in a surgical
residency: residents must have “actively participated in
making or confirming the diagnosis, selecting the appropri-
ate operative plan, and administering preoperative and
postoperative care.”6
A review of literature revealed only one prospective
study on resident continuity of care in Canadian general
surgery training programs,4 and three studies were found
evaluating the continuity-of-care experience in United
States general surgery residency programs.7-9
This issue is particularly relevant to vascular surgery as a
result of a number of challenges facing vascular training
programs. Patient selection and sizing for endovascular
procedures requires significant exposure to preoperative
assessment,10 call and work-hour restrictions may be limit-
ing time available for continuity of care,2 many complica-
tions are detected in the vascular lab or postoperative clinic,
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requires experience with postoperative evaluation of the
impact of preoperative decisions.
The purpose of this study was to define the current the
experience of residents on a vascular surgery service with the
continuity of care they are able to provide for patients and the
factors (patient and resident) affecting this experience.
METHODS
This study was conducted at the University of British
Columbia’s 2-year vascular surgery training program. The
training program is accredited by the RCPSC. The Division of
Vascular Surgery consists of nine faculty members who pro-
vide vascular surgical care at two facilities in Vancouver. Res-
idents are involved with surgical cases at both institutions.
The first training site, the St. Paul’s Hospital Vascular
Service, has three attending surgeons. Two senior residents
and one junior resident were on service during the study.
Physician extenders are not part of the service. The inpa-
tient wards, physicians’ clinics, and operating rooms are all
contained within the same hospital.
The second training site, Vancouver General Hospital,
has six attending surgeons. Two senior residents and two
junior residents were on service during the study. No
physician extenders are used. For this center, physicians’
clinics are located in private out-of-hospital offices. Both
services are completely run by residents and fellows in the
traditional Halstedian hierarchical fashion. The house staff
are responsible for patient care and “covering the operating
rooms” under the supervision and guidance of the attend-
ing surgeons.
The study was designed as a prospective 4-week cohort
investigation from January 3 to January 28, 2005. Approval
from the Behavioural Research Ethics Board of the Univer-
sity of British Columbia was obtained. All patients who
underwent a vascular surgical procedure at either institu-
tion during this period were included in this study if a
vascular resident was present at the time of operation.
All participants were oriented to the study during a
20-minute group session at each hospital. The definitions
of all terms used were clarified and questions were an-
swered. Residents and fellows completed a questionnaire
(Appendix, online only) for each patient encounter during
this period. The information recorded included:
1. Demographic procedure related data (date, patient
identification number, hospital, procedure, surgeon,
elective vs emergent operation, and outpatient vs inpa-
tient status)
2. Resident continuity-of-care data
a. level of participation in the procedure (eg, primary
operator vs first assistant)
b. preoperative and intraoperative data (assessment of
patient before the day of the procedure, on the day
of procedure, or not at all; involvement in intraop-
erative decisions)c. postoperative resident data (daily ward assessment)d. postdischarge data (patient assessment in outpatient
clinic).
Preoperative assessmentwas defined as resident participation
in the decision to operate or resident confirmation of the
diagnosis preoperatively (before the patient entered the
operating room).
The self-reporting occurred in real-time (ie, immedi-
ately). For each operative case, the trainee(s) present was
given a data collection form specific to that procedure. The
form was completed and returned upon discharge of the
patient (electronic versions of the forms were also made
available in the vascular operating rooms to assist with this
process). One of the researchers (D. K.) ensured that each
resident at each operation was given an appropriate form to
complete and that the form was returned upon patient
discharge. The forms were then made available to the resi-
dent again at the time each patient returned for follow-up
outpatient assessment. For the first week of this study, an
investigator (D. K.) at both sites ensured data collection
and the accuracy of collection to make sure the study was
proceeding appropriately via observation and chart review.
This methodology in this study is based on a previously
published research study by one of the authors (R.S.S.,)4
which found that self-reported data were accurate in a
resident population.
All data were obtained and transferred to database by a
single investigator (R.S.S.). A review of the completed data
acquisition forms at the end of the study determined the
continuity of care. The method of data acquisition was
prospective. Missing data were identified and completed by
an audit of operating room lists. Data were analyzed for
statistical significance by the 2 technique.
To make sure that the process of data collection for this
study was adequate, the general surgery services and the
residents on these services in the same two hospitals under-
went a similar assessment of continuity of care as part of the
protocol. The pilot study was conducted to ensure smooth
mechanics of data completion and collection and to provide
a control group for the vascular arm of the study.
RESULTS
Patients and residents. The study included 159 sur-
gical procedures, of which 65% were elective same-day
admission patients, 20% were elective previously admitted
patients, and 15% were emergent All vascular surgery pro-
cedures done at both institutions met the inclusion criteria.
Three junior general surgery residents (postgraduate
year [PGY] I or II) rotating on vascular surgery and four
vascular surgery senior residents (PGY V to VII) formed the
resident cohort for this study period. Among the vascular
senior residents, one was a general surgery chief resident
(PGY V), and three were vascular fellows.
Resident involvement at the time of surgery included
87 operations (55%) as the primary operator, 43 (27%) as
first assistant, 25 (16%) as second assistant, and 4 (3%) as
teaching assistant. The types of procedures performed are
shown in Fig 1.
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operatively assessed 107 (67%) of the 159 eligible patients.
The residents or fellows were involved in the decision to
operate in 27 patients (17%), and 126 patients (79%) were
assessed daily postoperatively on the ward. The patient
follow-up in clinic was only 3%. The complete in-hospital
continuity of care (assessing patient pre-op and post-op)
was achieved in 91 patients (57%).
The data from the control general surgery group were
similarly poor: 31% for preoperative assessment, 68% for post-
operative assessment, 25% for complete continuity of care, and
0% for postoperative clinic assessment for 147 cases.
Type of admission. A total of 92% of emergent cases
were assessed preoperatively compared with 63% of elective
cases (P  .05, 95% confidence interval [CI] of difference,
8.5% to 48.9%). Involvement in the decision to operate was
also significantly higher for emergent cases (75% vs 7%,
respectively; P  .001, 95% CI, 55.8% to 80.9%) (see Fig 2).
For elective cases admitted before the day of surgery
compared with same-day admission patients, the rates of
preoperative assessment (78% vs 58%, P  .05, 95% CI of
difference, 0.7% to 39%) and involvement in the decision to
operate (16% vs 4%, P .05, 95% CI of difference, 1.9% to
21.6%) were significantly higher (see Fig 3).
Junior vs senior residents. A senior resident per-
formed or assisted in 81% of cases and a junior resident in
19%. Participation in intraoperative decision-making was
76% for senior residents compared with 17% for junior
residents (P .001, 95% CI of difference, 42.5% to 76.1%).
This was the only significant difference between senior and
junior residents (see Fig 4).
Training site. When rates of continuity of care were
compared between the two training sites, the only signifi-
cant difference found was postoperative clinic assessment of
10% at St. Paul’s Hospital compared with 0% at Vancouver
General Hospital (P  .001, 95% CI of difference, 4.7% to
Number of Encounters by Type of Surgery
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Fig 1. Number of cases included in this study by type of proce-
dure. Ao, Aortic surgery; LEAB, lower-extremity arterial bypass;
CEA, carotid endarterectomy; VA, vascular access; VV, varicose
vein surgery; MISC, miscellaneous, including amputation and
fasciotomy.16.2%).DISCUSSION
Continuity of patient care is one of the most fundamen-
tal principles in medical education. At all levels, the pa-
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Fig 2. Percent of cases associated with resident continuity of care
for each phase of patient contact for emergent vs elective cases. *P
 .05.
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Fig 3. Percent of cases associated with resident continuity of care
for each phase of patient contact for elective same-day admission vs
elective previously admitted patients. *P  .05.
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Fig 4. Percent of cases associated with resident continuity of care for
each phase of patient contact for senior and junior residents. *P .05.tient’s journey from initial assessment through diagnosis,
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trainees with the necessary experience to become compe-
tent practitioners.2 This is particularly true in the current
era of vascular surgery, where endovascular, open surgical,
and medical options may exist for treatment.
During the last two decades, the health-care system has
changed, affecting current surgical practice patterns. Call
and work hour restrictions have also come into effect.
These changes have been shown to lower the resident
continuity-of-care experience in general surgery.2,4,8,9 This
prospective study evaluated vascular trainee participation in
all phases of patient’s care during a vascular surgery rota-
tion. The design and the all-inclusive nature of this study
ensure the validity of the results.
Overall, residents performed preoperative evaluations
for only 67% of the patients they operated on. This is similar
to studies conducted in general surgery programs. A pro-
spective Canadian study by Sidhu et al4 and a retrospective
United States study by Anderson et al9 reported preopera-
tive assessment rates of 52% and 70%, respectively.
Emergent surgery was associated with a higher rate of
preoperative assessment compared with elective surgery.
For elective cases, admission before the day of surgery was
associated with a higher rate of preoperative assessment
compared with same-day admission cases. These results
likely reflect the traditional residency program structure,
which is focused on inpatient care.
This study defined complete in-hospital continuity of
care as participation in preoperative and postoperative pa-
tient care. The low complete rate of in-hospital continuity
of care was mainly influenced by a low preoperative assess-
ment rate. The postdischarge follow-up by trainees was
exceptionally low. This result is consistent with previous
studies in the general surgery population,4 including the
control general surgery group used for this study, and may
be explained by residents’ mandated responsibilities on
inpatient wards, in operating rooms, and in the emergency
department.
This study shows that the increased need for residents
in other areas of care has impacted their participation in
preoperative and postoperative decision-making, but more
importantly, has dramatically impacted their postdischarge
follow-up experience. This is a significant problem, because
many complications and evaluation of surgical outcomes
are only seen at this point of patient care. A deficiency in
this experience may have serious implications for the surgi-
cal decision-making process and trainees’ ability to deal
with the outcomes of their surgical decisions.
Of all cases that were operated on by trainees, 85% were
elective and 15% were emergent/urgent, such as patients
with acute ischemia or ruptured aneurysms. Of the elective
surgery, 65% were same-day admissions. Elective surgery
and same-day elective surgery, in particular, are significantly
negatively associated with continuity of care: trainees are
involved in decision-making and preoperative assessment of
these patients 70% of the time. Modern surgical practice
is dominated by elective same-day admission surgery, andthe experience trainees are acquiring in this aspect of pa-
tient care is clearly not preparing them for the future.
No previously published studies have detailed the
continuity-of-care experiences of vascular trainees. The
continuity-of-care experience can certainly be improved.
Mentor-type rotations, where residents follow one sur-
geon rather than participate in a surgical team or service,
have shown to result in some improvement in the continuity-
of-care experience. Chung et al7 reported a rate of 98%
compared with only 42% in the control group; however, the
number of patients seen in this type of learning method was
significantly reduced (50%) compared with traditional
service-based rotations.
Given the results of this study, the following recom-
mendations are suggested:
● Emphasis or obligation, or both, of trainees to preop-
eratively assess patients
● Mandated ambulatory clinic experiences
Future possibilities for training paradigms include consid-
eration of competency-based training where resident rota-
tions are defined by specific objectives related to a system or
disease process. Once these objectives are met (regardless
of the duration of the rotation), the resident can move on
to the next rotation. For example, a component of vascular
training could be lower-extremity ischemia. During this
rotation, the goal would be attaining competency in patient
assessment, vascular lab, medical management, and surgical
treatment related to lower-extremity ischemia. Future re-
search and pilot initiatives for this type of program will
become necessary.
This study represents only one institution and must be
repeated in other sites before dramatic changes are made in
education. The results of this study suggest, however, that
the delivery of health care (outpatient assessment, early
discharge, endovascular surgery) has changed over the past
15 years while the Halstedian hierarchical inpatient-based
method of surgical education has remained essentially the
same (at least in our institution).
In addition, it is possible that preoperative and postop-
erative assessment of only a fraction of patients who un-
dergo operations may likely suffice as educational material.
However, bodies such as the ABS suggest that a “case”
includes not only operative care but also preoperative and
postoperative care. Ultimately, any recommended changes
should lead to improvement in the quality of vascular
training program graduates. Such an outcome was not
addressed in this study.
Further research is required to validate the findings of
this study in other vascular training programs and to assess
the impact of making changes as suggested. Given that the
results of the current study are congruent with those of
other studies in general surgery programs, a similar situa-
tion is likely occurring in other vascular training programs.
Limitations. This study was a prospective cohort de-
sign in which data were self-reported by residents (with
independent confirmation by investigators). Two limita-
tions that arise from this study design are the Hawthorne
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their behavior as a result of being studied; and self-reported
data may overestimate the experience obtained by the
residents. Both of these biases would lead to a potential
overestimation of continuity experiences. Given that the
continuity-of-care experiences were poor, it is possible that
the actual experiences were even worse.
One additional limitation of this study is that it did not
address resident participation in preoperative and postop-
erative care of patients whom they did not operate on. The
educational value of this type of care compared with com-
prehensive care from start to finish of each patient is an area
that requires further research.
CONCLUSION
Complete continuity of care must be a part of surgical
training as required by the RCPSC and the ABS. In this
study of a vascular training program, complete in-hospital
continuity was poor (57%), and postdischarge continuity of
care was dismal (3%). Since its conception by Dr William
Halsted more than a century ago, we must admit that
current surgical training may no longer be the optimal
training system for our residents. It is time to redefine
vascular surgery training to keep pace with the needs of
modern surgical practice.
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DATA ACQUISITION FORM
Continuity of Care Experience
Year: PGY ______________________
PROCEDURE INFORMATION
Procedure:
Date of Procedure:
Hospital: SPH VGH
Nature of procedure: (check one) ___ Elective
___ Emergent
Resident’s Role (check one) ___ Primary operator
___ Teaching Assistant
___ First assistant
___ Second assistant
CONTINUITY OF CARE EXPERIENCE (check yes or no)
Did you participate in the
preoperative assessment of this
patient? (ie, sufficient history,
physical, lab review to make or
confirm diagnosis and decision
to operate) ___ Yes ___ No
Did you participate in the
decision to operate? ___ Yes ___ No
Did you participate in any intra-
operative decisions? ___ Yes ___ No
Did you participate in the
postoperative care of this
patient while they remained in
hospital (daily patient
assessment)? ___ Yes ___ No
Did you see this patient in
outpatient clinic post-op? ___ Yes ___ No
Did you participate in the
discharge planning of this
patient? ___ Yes ___ No
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